tional organizations recommend exclusive breastfeeding up to or around 6 months, followed by continued breastfeeding for at least 1 year as mutually desired by mother and infant.
12-15 Despite 80%
of infants in the United States ever having been breastfed, only 21.9% of infants born in 2012 were exclusively breastfed through 6 months, and substantial disparities in rates of breastfeeding exist. 16 A number of health care interventions may support breastfeeding, including prenatal education, individual-level support provided by health care professionals or peer counselors at or around the time of delivery and postpartum, and system-level policies and maternity care practices, including the Baby-Friendly Hospital Initiative (BFHI). In 2008, the US Preventive Services Task Force (USPSTF) recommended interventions during pregnancy and after birth to promote and support breastfeeding (B recommendation). 17 The recommendationwasbasedon2separatesystematicreviews:a2007review on the relationship between breastfeeding and infant and maternal health outcomes 1 and a 2008 review on the effectiveness of interventions to support breastfeeding. 18 The purpose of the current review was to update the 2008 review on interventions to support breastfeeding to help the USPSTF update their recommendation.
Methods

Scope of Review
This review addressed 3 key questions (KQs) as shown in Figure 1 . Methodological details (including search strategies, detailed study inclusion criteria, excluded studies, and description of data analyses) as well as more detailed results are publicly available in the full evidence report available at http://www.uspreventiveservicestaskforce .org/Page/Document/final-evidence-review141/breastfeeding -primary-care-interventions.
Data Sources and Searches
Forty-one studies (in 42 articles) included in the 2008 review 18, 20 were re-evaluated, and the following databases were searched for new relevant English-language literature published between January 1, 2008, and September 25, 2015: MEDLINE, PubMED (for publisher-supplied records only), PsycINFO, CINAHL (Cumulative Index for Nursing and Allied Health Literature), and CENTRAL (Cochrane Central Register of Controlled Trials) (eMethods in the Supplement). The database searches were supplemented by reviewing bibliographies from other relevant literature and from expert suggestions. ClinicalTrials.gov and the World Health Organization International Clinical Trials Registry Platform were searched for ongoing trials. Since October 2015, ongoing surveillance was conducted through article alerts and targeted searches of highimpact journals to identify major studies published in the interim that may affect the conclusions or understanding of the evidence and therefore the related USPSTF recommendation. The last surveillance was conducted on January 26, 2016, and identified no new studies.
Study Selection
Two reviewers independently reviewed all identified titles and abstracts and then relevant full-text articles against prespecified inclusion and exclusion criteria (eTable 1 in the Supplement). Discrepancies were resolved through discussion and consensus. Fair-and good-quality randomized clinical trials (RCTs) and before-and-after studies with concurrent controls among mothers of full-or nearterm infants, as well as members of the mother-infant support system (eg, partners, grandparents, or friends), were eligible. Included studies targeted the effects of prenatal, peripartum, or postpartum breastfeeding interventions initiated in, feasible for, or referable from primary care settings. Infant health outcomes included, but were not limited to, gastrointestinal illness, otitis media, respiratory illness, asthma, atopic dermatitis, and infant health care utilization (as a proxy for health outcomes). Maternal health outcomes included those such as postpartum weight loss and incidence of breast cancer. Breastfeeding outcomes included self-reported or observed initiation of breastfeeding, or the prevalence and duration of any or exclusive breastfeeding. For adverse events, harms that could be related to a breastfeeding intervention (eg, feeling criticized by the interventionist, guilt related to not starting breastfeeding or stopping breastfeeding) were included; harms related to breastfeeding itself (eg, mastitis, nipple pain) were excluded. Studies were required to take place in developed countries, defined as "very high" (>0.9) on the 2014 United Nations Human Development Index 21 to ensure that the evidence was applicable to a US setting.
Data Extraction and Quality Assessment
Two reviewers independently assessed the methodological quality of all eligible studies, including the original studies, using the USP-STF study design-specific criteria (eTable 2 in the Supplement).
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Each study was assigned a final quality rating of good, fair, or poor; disagreements between the investigators were resolved through discussion. Studies were rated as poor quality and excluded if there were several major risks of bias (eg, evidence of selection bias or confounding, attrition greater than 40%, differential attrition higher than 20% and not accounting for missing data, inadequate assessor blinding) that could invalidate the results. 22 One reviewer completed primary data abstraction, and a second reviewer checked all data for accuracy and completeness.
Data Synthesis and Analysis
Summary tables were created for study characteristics, population characteristics, intervention characteristics, and outcomes separately for each KQ. The data on health outcomes (KQ1) and adverse events (KQ3) did not allow for pooled analyses and so were summarized descriptively. For breastfeeding outcomes (KQ2), the results of studies among adolescents or young adults (ie, women 21 years or younger) and those among adults were synthesized separately. The results for adults were organized by the level of intervention (individual vs system) and, owing to the clinical heterogeneity between them, were not pooled across these intervention types. Individuallevel interventions included individual or group counseling provided by professionals, peer support, and structured education, whereas system-level interventions included hospital staff training and hospital policies (eg, the BFHI). Because of the small number of studies available for system-level interventions, those results are reported narratively and without pooling the data. For individual-level interventions with breastfeeding outcomes, the raw number of events (prevalence of breastfeeding initiation, any breastfeeding, or exclusive breastfeeding) in each ratio (RR) (with the RR indicating the risk of still breastfeeding). The breastfeeding results were grouped into 5 distinct cross-sectional time points to correspond with US Healthy People 2020 objectives 24 : breastfeeding initiation (at birth up through 1 week postpartum) and breastfeeding less than 3 months (2 through 11 weeks), 3 to less than 6 months (12 through 23 weeks), 6 months (24 through 26 weeks), and 12 months (52 weeks). Each study could be included within more than 1 meta-analysis if it reported corresponding data. Within each study, however, the data from the longest time point within a given time category was chosen if more than 1 time point was reported (eg, if a study reported both 12-and 20-week outcomes, the 20-week results were pooled); with this approach, an individual trial never contributed to more than 1 data point for a given pooled estimate. The specific definition of breastfeeding initiation, any breastfeeding, and exclusive breastfeeding was noted as described by each individual study.
Statistical heterogeneity among the pooled studies was examined using standard χ 2 tests, and the proportion of total variability in point estimates was approximated using the I 2 statistic. Sensitivity analyses using a restricted maximum-likelihood model with the Knapp-Hartung modification were run for all meta-analyses that resulted in substantial heterogeneity (I 2 > 50%). 25 All statistically significant results remained within the restricted maximumlikelihood model, so the results using the DerSimonian and Laird method are shown. To evaluate small-study effects, funnel plots were generated and the Peters test was run to assess statistical significance of imbalance in study size and findings that suggested a pattern.
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Visual displays were first used to investigate whether the heterogeneity among the results was associated with any prespecified population or intervention characteristics; then, where indicated, meta-regression and subgroup analyses were used. Stata version 13.1 (Stata Corp) was used for all quantitative analyses. All significance testing was 2-sided, and results were considered statistically significant if the P value was .05 or less.
Results
In total, 2769 titles and abstracts and 211 articles were reviewed against the prespecified inclusion criteria, and 52 studies (n = 66 757 participants [including 50 RCTs, with n = 39 416 participants]) reported in 57 publications were included ( Figure 2) . Only 21 studies (in 22 
Key questions
What are the effects of prenatal, peripartum, and postpartum individual-and health care system-level interventions to promote and support breastfeeding on short-and long-term child and maternal health outcomes? utilization found higher use among those in the usual care control groups (within-group rates ranging from 2.8% to 36.0%) than among those who received intervention (within-group rates ranging from 1.2% to 25.0%). None of these 3 trials, however, reported an effect of the intervention on the rates of breastfeeding. The data were too sparsely reported to examine whether the effectiveness of the interventions varied by population subgroup or intervention characteristics. No studies were identified that reported the effects of a breastfeeding intervention on maternal health outcomes.
Effects of Interventions on Breastfeeding
Key Question 2. What are the effects of prenatal, peripartum, and postpartum individual-and health care system-level interventions to promote and support breastfeeding on initiation, duration, and exclusivity of breastfeeding? Key Question 2a. Does the effectiveness of breastfeeding interventions differ by the population subgroups based on age, race/ ethnicity, and socioeconomic status?
Key Question 2b. Are there intervention characteristics that influence the effectiveness of breastfeeding interventions?
All 52 studies (n = 66 757) reported the effect of a breastfeeding interventiononratesofanyorexclusivebreastfeeding,withtimepoints ranging from initiation shortly after birth to 52 weeks (eTable 4 in the Supplement). whereas 9 studies (7 trials and 2 before-after studies) (n = 44 784) examined the association between a system-level policy or practice and rates of breastfeeding. Individual-Level Support Among adults, individual-level support and education interventions were associated with a statistically significant higher likelihood of any and exclusive breastfeeding for less than 3 months and at 3 to less than 6 months and for exclusive (but not any) breastfeeding at 6 months in pooled analyses ( Table 1) . The metaanalysis pooling the 26 trials that reported the prevalence of any breastfeeding for less than 3 months among adults found a statistically significant pooled RR for mothers assigned to a breastfeeding support or education intervention, compared with women in the usual care control groups (1.07 [95% CI, 1.03 to 1.11]; I 2 = 72.0%; n = 11 588) ( Figure 3 ). The range in the absolute difference in rates of any breastfeeding was 6.4 percentage points in favor of the control group to 17.5 percentage points in favor of the intervention group. The pooled RR for exclusive breastfeeding for less than 3 months was also statistically significant (RR, Twenty trials among adults (n = 9715) reported the proportion of women performing any breastfeeding at 6 months with a lack of consistent effects across the individual trials. When pooled, the association was not statistically significant but did not rule out potential benefit (RR, 1.07 [95% CI, 0.98 to 1.16]; I 2 = 57.5%; range in absolute difference, −14.1% to 12.3%) ( Figure 5 ). In contrast, the pooled RR demonstrated a positive association between individual-level support interventions and exclusive breastfeeding at 6 months (RR, 1.16 [95% CI, 1.02 to 1.32]; 17 studies[ n = 7690]), with less evidence of statistical heterogeneity (I 2 = 14.3%) (eFigure 3 in the Supplement). Absolute differences in the rates of exclusive breastfeeding at 6 months ranged from 2.9 percentage points in favor of the control group (5.2% vs 8.1% of women in the intervention and control groups, respectively) to 21.0 percentage points (47.7% vs 26.7% of women in the intervention and control groups, respectively). Only 3 trials reported breastfeeding rates at 1 year, and none found a statistically significant difference between treatment groups. The funnel plots for exclusive breastfeeding at less than 3 months and at 6 months revealed asymmetric patterns, and the results of the Peters test for small study effects was statistically significant (P = .047 for <3 months and P = .02 for 6 months).
There was no evidence of a relationship between individuallevel support and education interventions and breastfeeding initiation after pooling 14 trials (RR, 1.00 [95% CI, 0.99 to 1.02]; I 2 = 22.8%; n = 9428) (eFigure 4 in the Supplement). Despite nearly all 14 trials showing higher rates of breastfeeding initiation among intervention group mothers compared with control group mothers, none of the individual trials found a statistically significant benefit. The breastfeeding initiation rate was relatively high in these studies, ranging from 53.1% to 98.7%. In addition, in all but 4 of these trials, more than 80% of enrolled women intended to initiate breastfeeding (range, 51.6%-100%).
There was some evidence of a differential effect of individuallevel interventions on the rates of any breastfeeding for less than 3 months ( Figure 3 ) and 3 to less than 6 months (Figure 4) , based on the periods in which the interventions were delivered. For instance, the pooled RR for interventions delivered at more than 1 period (eg, prenatal and postpartum) showed a statistically significant association with any breastfeeding for less than 3 months (RR, 1.14 [95% CI, 1.08 to 1.19]), whereas those delivered at 1 period only (eg, postpartum only) did not show a statistically significant relationship (RR, 1.02 [95% CI, 0.99 to 1.06]) (test for subgroup difference, P = .001) (Figure 3 ). There was no evidence, however, of effect modification based on the specific type of intervention (professional support, peer support, or education), number of sessions, presence of face-to-face support, or presence of telephone support. The interventions were too variable to determine whether there were any differences by interventionist type or group vs individual session format.
Additionally, there was no evidence that the effectiveness of the interventions varied by specific population characteristics, including by country (United States vs other), breastfeeding status at baseline (whether the trial only included women who had already attempted or established breastfeeding), intention to breastfeed, and previous breastfeeding experience. Demographic variables such as race, ethnicity, and socioeconomic status were too sparsely re- Across these 9 studies (7 RCTs and 2 before-after studies), there was no consistent evidence of an association between system-level changes and the rate of any or exclusive breastfeeding at up to 16 weeks' postpartum. One large observational study (n = 25 327) found a statistically significant higher rate of breastfeeding initiation and exclusive breastfeeding at 4 weeks among women with lower education but not among women overall or among those with higher education after implementation of the BFHI. For example, breastfeeding initiation increased by 3.8 percentage points among mothers who gave birth following BFHI accreditation among women with lower education but only increased by 0.02 percentage points following accreditation among women with higher education.
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Harms of Interventions Key Question 3. Are there adverse events associated with interventions to promote and support breastfeeding? This review included 52 fair-to good-quality studies that examined the effectiveness of breastfeeding interventions on rates of breastfeeding. A summary of evidence for all KQs is presented in Table 2 . Only 6 studies reported results related to infant health outcomes with mixed effects of the interventions. None of the included studies reported the intervention effect on short-or long-term maternal health outcomes. Individual-level breastfeeding support and education interventions increased the relative likelihood of women breastfeeding up to 6 months and exclusively breastfeeding up to and at 6 months relative to those receiving usual care. The size of the treatment effects varied in magnitude and precision in different trials, and average treatment effects may not be applicable in different settings. This updated review failed to find a statistically significant relationship between individual-level breastfeeding interventions and initiation of breastfeeding or any breastfeeding at 6 months. The relatively modest effect seen within and across trials may be a result of the breastfeeding support provided as part of standard or usual care within many of these countries and specific clinical settings, and the magnitude of effect should be interpreted as an incremental benefit above usual care. Most studies indicated that there was a good level of breastfeeding support within the birthing 
Clinical Review & Education US Preventive Services Task Force
Evidence Report: Primary Care Interventions to Support Breastfeeding facility at or around the time of delivery from hospital staff, including support from lactation care providers, but failed to fully describe the minimal support for breastfeeding during the prenatal and postpartum periods. For system-level intervention, there was limited, mixed evidence of an effect of BFHI accreditation, minimizing mother-infant separation following delivery, or delayed pacifier use on rates of breastfeeding initiation or the duration of any and exclusive breastfeeding from well-controlled trials. A number of studies, including 1 study included in this review, 48 have shown that the implementation of the individual steps (or mothers' perception of experiencing these steps) within the BFHI, rather than BFHI accreditation itself, influences rates of breastfeeding.
Limitations
Several limitations of the included evidence deserve special attention. First, most of the studies included a number of threats to internal validity, including possible selection bias, reporting bias, and relatively high attrition. Second, despite several calls over the 3 decades for standardizing breastfeeding definitions and indicators for both surveillance and program evaluation, 84,85 there was no uniform reporting of breastfeeding outcomes across the included studies regarding definitions of breastfeeding and timing of assessments. Most of the studies followed the World Health Organization definition for exclusive breastfeeding (which does not include water or water-based drinks), 86 but others used less robust definitions or did not report what counted as exclusive breastfeeding. In addition, there was a lack of clarity concerning the boundary point for many of the prevalence time points. That is, it was unclear if exclusive breastfeeding reported for 6 months was exclusive breastfeeding at 6 months or exclusive breastfeeding to 6 months, which is technically the recommendation (the introduction of something other than breast milk at or after 6 months among otherwise exclusively breastfed infants). Moreover, most of the studies did not fully describe the level of breastfeeding support given to women as part of usual care. In addition to the limitations of the individual studies, there are limitations to the review methods worth noting. The review of system-level interventions was limited to RCTs, including cluster RCTs, and before-and-after designs with concurrent control groups. There are a number of other observational examinations of the BFHI and system-level policies and practices, but they are limited to beforeand-after comparisons within single hospitals or retrospective designs and were not included in this update. These studies, however, generally show higher rates of breastfeeding following system-level changes (for example, Philipp et al 87 and Corriveau et al 88 ). Only studies taking place in countries listed as "very high" on the 2014 United Nations Human Development Index were included, to ensure that the evidence was applicable to a US setting. 21 This criterion led to the exclusion of one of the most widely cited trials on the effectiveness of a system-wide intervention on infant health outcomes as well as breastfeeding outcomes. The Promotion of Breastfeeding Intervention Trial (PROBIT) in Belarus (n = 17 046) found that infants born to mothers at sites randomized to an intervention modeled after the BFHI were significantly more likely than control infants to be breastfed at 12 months and to be exclusively breastfed at both 3 and 6 months. 89 The intervention also resulted in a significant reduction in the risk of gastrointestinal tract infection and the incidence of rashes, including atopic eczema, but no significant differences in risk of respiratory tract infections or otitis media in the first year of life 89 and no differences in a host of child health outcomes at 6.5 years of follow-up.
90-93
In addition, 2 of the funnel plots presented asymmetry, and the tests for small-study effects were significant; therefore, potential publication bias cannot be ruled out.
Conclusions
The updated evidence confirms that breastfeeding support interventions are associated with an increase in the rates of any and exclusive breastfeeding. There are limited well-controlled studies examining the effectiveness of system-level policies and practices on rates of breastfeeding or child health and none for maternal health.
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